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Bacillus species are aerobic, Gram-positive, spore- 
forming rods and are ubiquitous in nature. Most often, 
the finding of Bacillus species is considered to be an 
indication of contamination of culture material or a 
sign of an improperly obtained and processed specimen. 
Usually, the identification is only descriptive, and 
sometimes the finding is not reported at all [l]. Bacillus 
cereus can cause food-borne illness but is uncommon as 
a primary pulmonary pathogen. We present a case of 
rapidly progressing, fatal pneumonia with empyema 
caused by Bacillus cereus. 
A 78-year-old man with previously diagnosed 
diabetes mellitus and ischemic heart disease was 
admitted to our hospital on 27 July 1998 because of 
cough and hemoptysis. According to his wife, he 
vomited a couple of times the day before. O n  
admission, the patient was afebrile. H e  was found to 
have a blood pressure of 125/80 mmHg, a pulse rate 
of 63/min, and a respiratory rate of 23/min. He was 
confused and unable to communicate. A physical 
examination revealed decreased breath sounds in the 
right lower quadrant and occasional rales in the left 
lower quadrant of the lungs. The liver was palpable 7 
cm beneath the right costal margin, and there was no 
abdominal tenderness to deep palpation. There was 
notable edema on  lower limbs. 
A chest X-ray revealed pleural effusion on the right 
side, and confluent infiltrates in the right lower and 
middle field of the lungs as well as in the left lower field. 
The heart silhouette was distinctively enlarged with 
signs of pulmonary congestion. The abnormal labora- 
tory findings on admission included the following: 
leukocyte count 11 500/mm3 with a marked left shift, 
platelet count 77000/mm3 (dropped to 13 500/mm3 
on day 4), total bilirubin 150 pmol/L, alkaline phos- 
phatase 126 U/L, aspartate aminotransferase (AST) 
116.4 U/L, alanine aminotransferase (ALT) 137.4 
U/L, blood glucose 15.2 mmol/L; blood urea nitrogen 
13.5 mmol/L and creatinine 120 pmol/L. Arterial 
blood gas analysis showed p H  7.29, pCOz 6.6 kPa, and 
PO. 7.19 kPa. The  patient was initially treated with 
amoxycillin/clavulanic acid. 
O n  day 2, thoracentesis yielded 25 mL of turbid, 
sanguinopurulent fluid. Pleural fluid cytology of the 
two samples showed 23X106 and 26X106 nucleated 
cells per mL. In the differential cell count, neutrophils 
prevailed: 71% and 7896, respectively. Gram stain ofthe 
first pleural fluid revealed huge numbers of poly- 
morphonuclear leukocytes and no microorganisms. 
Culture of sputum revealed normal microbial flora of 
the respiratory tract with no  P-hemolytic colonies 
present. The next day, a new sample ofpleural fluid was 
inoculated into blood culture bottles BBL Aerobic/F 
Plus and Anaerobic/F Plus (Becton Dickinson, 
Cockeysville, MD, USA) and they were inserted in 
a BBL 9050 blood culture device. Two hours after 
insertion, the aerobic bottle was marked positive by the 
machine. This time, Gram stain revealed huge numbers 
of polymorphonuclear leukocytes and Gram-positive 
bacilli. O n  the sheep blood agar plate, the organism 
grew aerobically at 37OC, produced 0-hemolysis, was 
motile and had positive catalase activity. Bacillus cereus 
was identified using the Crystal Rapid Gram Positive 
kit (Beckton Dickinson). The organism was resistant 
to penicillin, ampicillin, amoxycillin/clavulanic acid, 
cefotaxime and sulfamethoxazole/trimethoprim, and 
was sensitive to clindamycin, netilmycin and vanco- 
mycin. 
O n  the third hospital day, the patient's condition 
deteriorated and he was transferred to the intensive care 
unit, where the therapy was switched to ceftriaxone. 
Unfortunately, at  that time the results of the suscep- 
tibility testing were not yet known, and ceftriaxone 
later turned out to be another bad choice of antibiotic. 
Early on the fifth hospital day the patient died. 
The autopsy showed bilateral but predominantly 
right-sided partially hemorrhagic, necrotic and con- 
fluent lung infiltrates. Both lungs were edematous. 
Pathology sections of lung tissue stained by special 
stains for microorganisms (Brown & Brenn and Grocott 
stain) revealed numerous foci of long, slender, Gram- 
positive bacilli within the alveoli. Their morphology 
was the same as in the pleural fluid culture specimen. 
The inflammatory response was moderate, consisting of 
neutrophilic exudate. The visceral pleura on the right 
side was covered with fibrinous exudate. 
The patient also suffered (immediate cause of 
death) peripheral right-sided pulmonary thrombo- 
embolism with acute cor pulmonale and few hcmor- 
rhagic pulmonary infarcts. The origin of emboli was 
presumably in the periprostatic venous thrombosis. 
Other important pathologic changes found were 
ischemic heart disease with congestive heart failure and 
alcoholic liver disease. 
Bacillus cereus may cause serious infections but only 
rarely causes pneumonia. A review of the English- 
language literature revealed 23 cases of Bacillus pneu- 
monia in adults and four cases in premature neonates 
and infants [2-81. Usually, these cases are found in 
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immunocompromised patients [2,3,5,7,8]. In our case, 
the risk factors could be the age of the patient, diabetes 
mellitus and alcoholism. In 15 of the 23 patients the 
disease was fatal. The method of inoculation is not 
clear, although we cannot exclude the possibilty of 
aspiration, as the patient had vomited a few times 
before admission to the hospital. Although Bacillus 
pneumonia is rare, it is too often associated with fatal 
outcome. Bacillus species are capable of producing p- 
lactamases [4] so p-lactam antibiotics would not be 
effective, but they are very often used in empirical 
therapy of lower respiratory tract infections [9]. The 
drug of choice for life-threatening Bacillus infections 
would be vancomycin with or without aminoglycoside 
[lo]. Other effective agents include imipenem, cipro- 
floxacin, tetracycline, chloramphenicol, clindamycin or 
macrolide [4,10]. The reported cases show the need for 
early identification of this unusual pathogen and 
prompt treatment with appropriate antibiotics to avoid 
complications and death from Bacillus cereus pneu- 
monia. 
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Outbreak of diarrhea related to Closfridium perfringens in 
a correctional facility: an epidemiologic investigation 
Clin Microbiol Infect 1999; 5: 714-716 
Current interest in food-borne disease caused by 
Escherichia coli 0 157, antibiotic-resistant salmonellae 
and campylobacters sometimes results in our forgetting 
that other important organisms reach man via food. 
In addition, it is too often assumed that conventional 
epidemiology has been rendered obsolete by molecular 
typing. For these reasons we report an outbreak of 
diarrhea resulting from contamination of food by 
Clostridium pe&ngens. 
On 7 January 1998, a physician at the correctional 
facility in Nice, France observed a large number of 
cases of diarrhea associated with abdominal pain among 
inmates only No fever or vomiting was observed. No 
hospitalization was necessary. A food-borne outbreak 
was suspected, and our department was called by the 
local public-health and hygiene administration (DDASS) 
to perform an epidemiologic investigation. A definite 
case was defined as: any prisoner present in the correct- 
ional facility at least since 5 January, and presenting 
either with diarrhea or abdominal pain, or both on 
6 and/or 7 January. A control was defined as: any 
prisoner present in the correctional facility at least 
since 5 January, and presenting neither diarrhea nor 
abdominal pain, on 6 and/or 7 January. 
Menus for 5 , 6  and 7 January were provided by the 
facility's director. All inmates were asked to complete a 
standard questionnaire concerning symptoms and food 
intake on these days. 
All meals are prepared in the jail kitchen by 
inmates, under the supervision of one civilian food 
handler. However, some of the prisoners have enough 
money to buy their food directly from another food 
provider, and cook it themselves. Food origin was 
known, and left-overs from the main meals were 
available for bacterial cultures. Among inmates who 
saw the physician at the correctional facility, 11 had 
stool samples cultured. Samples were cultured at the 
university laboratory on the usual media for identi- 
fication of the main gastrointestinal tract pathogens plus 
two sheep blood-enriched Columbia agar plates, one 
of which contained kanamycin plus vancomycin. These 
Columbia agar plates were incubated in anaerobic 
conditions at 37OC. 
Cases were compared to controls with regard to 
food and beverage consumption from 5 January through 
